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AUDIO AND VIDEO SIGNAL RECORDING 
AND REPRODUCTION APPARATUS AND 
METHOD 

BACKGROUND OF THE INVEKHON 
The present invention relates to an audio aad vid-iio sigaal 
recording and reproduction apparatus and memod which 
may record and reproduce compressed audio and video data, 
and more particuiarly to an audio and video signal rccordmg 
and reproduction apparatus and method in which desired 
audio and video is easily obtained without a separate editing 
device by using movable storage memory such a^ memory 
cards. 

GencraUy, an audio and video rccording/rcproducUoa 
apparatus uses magnetic or disk storage and rcprodiictiOE 
media. Unfortunately, in magnetic or disk raalia, dau is 
easily lost by external conditions such as ma&neuc distur- 
bances or dust and a deck including a driving apparatus is 
gencraUy too large and heavy to be portable, with the added ^ 
disadvanugc that two devices arc needed when cditmg 
video signals. 

SUMMARY OF THE INVENTION 
It. Ls an object of the present invention to provide an audio. 25 
and video recording and reproduction apparams and method 
for storing compressed data using a large memory device, 
and by using separable mcmor/ devices such a noemory 
oM, allows easy editing of selected data and reproducaon 
on another machine when the separable memory card u 30 
V attached. 

% accomplish the above-mentioned objects, th<^ is 
^ pro^^Vied an audio and video signal recording and reproduc- 
tion a^ararus comprising a daU recording unit foe recording 
audio aAvideo signals, a data reproduction unit for rcpro 35' 
ducing audio and video signals, and ajcparaWcjtgrag£^ 
for storing dW by the data recording unit and outputnng 
stored data by\c data reproduction unit; and operating by 
the steps of detaVing a keyed input, storing data, whoem 
input data is procc5^d and stored in the separable memory 40 
unit if the keyed inp\ is determined to be a record sigaat 
rcpcodudng data, wh^in data stored in the separable 
memory unit is rcproduV and output if the keyed mput 15 
determined to be a leprxActioa signal, and seedling daU, 
wherein the contents of tSc data stored in the separable 43 
memory unit are read and delayed if the keyed input 15 
determined to be a search sigd^ 

These and other objects, features and advantages of this 
invention will become more apparent from the following 
' detafled dcsaiptioo of a preferred embodiment, when con- 
sidered in connection with the accompanying figures. 

BRJEF DESCRIFnOK OF THE AFTACHED 
DRAWINGS 

HG. I is a schematic diagram of an audio and video signal 
recording and reproduction apparatus according to the 
present invention. 

FIG.- 2 is a detailed schematic diagram of a separable 
storage unit according to FIG. 1. • 1 ^ 

no, 3 i5 a flowchart of an audio and video signal 
recording and reproduction apparatus according to the 
present invention. 

FIG. 4 is a detailed flowchart of the digital audio data 
encoding step included in FIG. 3. 

FIG. 5 15 a detailed flowchan of the digital audio data 
decoding step included in FIG. 3. 
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FIG. 6 is a detailed flowchart of the digiul video dau 
encoding step included in FIG. 3. 

FIG. 7 is a detailed flowchart of the digital video data 
decoding step included ia FIG. 3. 

^ DETAILED DESCRIPnON OF THE 

INVENTION 

A preferred cmbodimeat of the preseat invcadoa will be 
described below ia detail. 
'^S A4°> ^ shown ia HG. 1. an audio and video sigaal recording 
^ ^-t^and^oduc^on appararu. acceding to the P--' -J^ 
tioa coWses a data recording unit I. a separable storage 
unit 21 ^ a data reproduction unit 2. A data reproduction 

. unit 1 copses a daU compressor 11. meinay ^^^l^^t 
memory ll^mcoatrolW.dataselectorlSanduiterface 

unit 16. and recfetfds audio and video signals. 

Adata rep-oduaioa unit 2 conaptises a microcomputer 2-. 
fil^ unit^. vidAsignal D/A (Digital/Analog) converts 

^ 24%Uy 25. dau\splay 26. and keyed loput unit 27. and 
reproduces audio and\video signals. 

A sepaiable storage unit 21 is a separable ^^^J^'J^ 
sto7ag7device that receives and store. "'"Pf ^^^^.^^ 
and Wdco daU from the data recording uoat 1 -^^^^ "^'^ 

23 reproduced in the dau repioducaon uoxt 2. The s^a^^We 
SS^unit 21 is recorded by the data ^<^^^/f^^l 
outouts stored data through the data reproduction umt i 
ST dTSmpressor 11 converts the input a^og signa^ 
a Sal Sal and reduces the amount of ^ata^-g 

30 ^LiprSioa^orithm and stores data m a memory 13 
according to the control of a system concroUcr 14 

A svstem control 14 produces clock and control signals 
.c^X^olc output of a data sele^or 15. and ^ovi 
a^.^ the entire system, and also outputs dau^^^d , 

3J by a data selector IS to a memory controUer 1^. mt^ace 
uiit ie. and a data compressor 11 and operates each accord- 

Lne to their respective functions. 

A memory control U produces memory control signab 
and needed in a memory 13 according to the 

^ system cootrol 14. 

A memory 13 is a Urge-cpadiy memory '^^'"^^j'J^ 
store a amount of data, and which stores compressed 
^iJ^t from a data compressor 11 and ou^uts it to an 
interfaccunit 16. according to a memory control IZ 

« A data selector IS selects mode «.d <ia^«=««^'^ 
in^dions of a miaocomputer 22. in *at ftmcaons for 
impressing or providing data are selected according to &e 
SoS^mp^ter S and outputs a data sdcctj^oal to the 
system control 14 in order to select desucd data. 
" An interface unit 16. which carries out input/output opcra- 
^io^^Zca the memory 13 and ^-f^Vl" 
21 according to the instructions of the system ^nool 14^ 
trfocm. inLfacc functions by rtceivmg dau from th= 
„ SS^13 and storing it in the separable "-^^^^^ 
" by rccriving data from the separable storage umt 21 and 
storins it in the mcnKxy 13. 

^aocomputer 22 which encodes anddecodcs the inpu 
« rfhas A/D and D/A convenion funcaons so that ^^^V 

and decoded through a compression aigonuiiu. 
substituted by a encoding/decoding Pt^«»"- 
A filter unit 23 which filters audio signa^ 

output from the miaocomputer 22 and an LPF -52 
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filtcriog aa R (Right) chaancl audio sigaai output from the 
micrcxx>raputcr 22. removes noise from the data output from 
the microcomputer 22 and passes only audible frequencies 
for an output audio sigi^. 

A video signal D/ A converter 24 converts the video data 
output from the microcomputer 22 from a digital to analog 
signal and a display 25 displays the video signal output 
from video signal D/A converter 24. 

A keyed input unit 27 generates signals for various 
functions from keyboard opcxations by a user and outputs 
control signals to the microcomputer 22 so diat a suitable 
mode may be selected according to a desired function, 

A dajta display 26 displays data searched according to the 
output of the microcomputer 22. 

Also, a power source 20 Ls placed separately and provides 
power to. the separable storage unit 21 so that stored data is 
not crased- 

Thc operation of an audio and vid^o recording and 
reproductioa apparatus comprised as above is described 
below. 20 

First, the detailed operation of a daU reproduction unit 2 
for reproducing data is as follows. 

When keys for functions such as reproduction, search, 
repeat, and play arc input at the keyed input unit 27,' the 
microcomputer _22. receives these signals and outputs ^ 
addresses and control signals to the separable storage unit 
21. Compressed audio data is output from the separable 
sicrage unit 21 to the microcomputer 22 according to the 
addresses and control signals from the microcomputer 2Z 
The compressed audio data output by the separable storage 
unit 21 is decoded and D/A converted at the microcomputa 
22 and is output to a speaker through the LFFs 231. 232 of 
the filter unit 23. Also, when an cttcmal analog signal is 
input, the microcomputer 22 may carry out A/D conversion 
and reduce the amount of data by a compression algorithm 
and store the resulting data in the separable storage unit 21. 

If the input to the keyed input unit 27 signals a record 
mode, the microcomputer 22 A/D converts the input analog 
signal to a digital signal and reduces the amount of data by 
encoding using a compression algorithm and stores the 
resulting d ^t ^ in the separable storage unit 21. 

On the other hand, if the input to the keyed input unit 27 
signals a reproduction mode. Che microcomputer 22 gener- 
ates control signals and addresses for memory access, reads 
data from the separable storage unit 21. and after decoding 
and D/A convcnion, outputs it through the LPFs 231. 232 
of the filter unit 23. 

Alternatively, if the input to die keyed input unit 27 
signals a search mode, the microcomputer 22 reads out a 
content table containing stait/end and audio information of ^ 
each data from a stccage region of the separable storage unit 
21 and outputs it through the data display 26, 

Also, for video signals, a video signal received from the 
separable storage unit 21 may be decoded by the microcorar 
putcr 22 and D/A converted by the video signal D/A con- 55 
vcrtcr 24 to be output by the display 25. 

Next, the operation of a daU recording unit 1 for record- 
ing d^*"^ is described in detail. 

To output and^or input data from the memory 13 to the 
separable storage unit 21 or to store an analog signal through 60 
the data compress^ 11 to the memory 13, information 
corresponding to each mode must be iiqjut from the data 
sclccto" 15. 

Accordingly, the input to the microcomputer 22 from the 
keyed input unit 27. that is, the information coacspooding to 65 
each mode, is input to the data selector 15 from the micro- 
coraputcr 22. 
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-n,c lofcrnutioa cocr«poocli.g co each 
the microoomputtr 22 allows the eUu selccor 15 to choose 
t:^rcssioZ remeval fuacdo^ a.d o^^u^ -Uus'lea 
signll to the system cooaol 14 so that deairca oic* / 

innut analog sigoal is to be rccora^ -y ^^-^ 

p^Sses the input analog s^nal o -^^f ^ the 

pressor 11 is stored in the region specified. . 

selected by the data selector 15 is to Dc o^k^ ^^^nntv 

^ ''-Abo. if the daa selector IS is in a rej.rd .node, .wh,^ 
data from the separable storage unit 21 -^^-^-^ 

"S:rSe"^Srii^iat,ugh.hein.^a«^^^^^^^ 

to the control signal output froia the systu-m co 
. In addition if the data selector IS i5 m a search ^ 
30 syJe^^a-l 14 outputs «n.ol ^^^^^l^^^^ 
control 12 and the interface umt 16. a co^tcatuble jcm g 

"1,^^ r.~;reS£-^a^ of a separable 

« and dau interface unit 214. 

A memory array 211 stores compressed data and is 

Cnmsmission between an external device an 

tnemory array ^U- A'^'J^- ^ ^^ta 

" *n^^4"Mso^ SJl extemS^device is 

" S^llVslSt'^Tpeci.cd S'gion in the memory array 

211 in the manner described above. 

^morv recording -^<^- ^^'^^:;^^:'jrAG. 
tag to the present invention i* described ui reference to 

6J 3-FIG. 7. . . f , mr-mofv recording and/or 

First an overall description of a rncmory rwcoc s 
repcoduoioa method is given in reference to FIG. 3. 
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WhcQ an input is keyed in to the kxyed input unit 27. 
keyed signal deciding steps 30 and 31 arc performed. 

If the keyed signal is detcmaincd to be a rccocd signal, 
data recording steps 3Z 33 and 34 for processing the input 
dat^ and storing it in the separable storage unit arc per- 
fonncd. 

Here, the data recording steps include AID conversion 
step 32 for AJD converting input data, encoding step 33 for 
encoding the A/D converted dau. and storage step 34 foe 
storing the encoded data in the separable storage umL 

The encoding step includes digital audio daU cDcoding 
for encoding AfD converted digital audio data, and digital 
video data encoding for encoding A/D converted digital 
video data. i5 

On the other hand, if the keyed signal is determined to be 
a rqjroduction signal, data reproducing steps 35, 3^. 37 and 
38 for reproducing and outputting data stored in the sepa- 
rable memcyy unit are performcd. 

Hcre, the data reproducing steps include mcmcyy access- m 
ing step 35 for accessing data stored in the separable storage 
Quit, decoding step 36 for decoding accessed data that was 
stored in the separable storage unit, D/A conversion 
for D/A converting the decoded data, and output step 38 Eor 
outputting the D/A converted data. -25 

The decoding sfep 3<S above includes digital audio data 
decoding for decoding the accessed digital audio data stored 
in the separable storage unit, and digital video data decoding 
for decoding accessed digital video data sto-ed in the 
separable storage unit ^ 

In addition, if the keyed signal is determined to be a ^ 
search signal, daU seardiing steps 39 and 40 for reading out 
and dispUying a content table of data stored in the separable 
storage unit arc perfonned. ^ 

As shown in FIG. 4. the digital audio data encoding step 
includes subband sampling steps 41 and 42 of ^/A con- 
verted digital audio data, quantizing and coding step 43 ot 
the subbaad sampled data, and packing step 44 of the coded 

data. u- K ^ 

When digital audio daU is input subband sampling which 
divides the audio data into several frequency regions iS 
carried out in steps 41 and 42. and after quantizing and 
coding based on human auditory charactcnstacs, ^ <^ 
along with other necessary information is packed and tHe 
compressed audio data is output in steps 43 and 44. 

Next, as shown in HG. 5. the digital audio data decoding 
step includes unpacking steps 45 and 46 of the accessed 
compressed audio data stored in the separable storage unit, 
restructuring step 47 of the unpacked data, and mvcrse ^ 
subband sampUng step 48 of the restructured data. 

If compressed audio data is input in step 45, unpacking 
step 46, for retrieving information necessary for reproducmg 
the various pieces of information, restructuring step 47, fcr 
restructuring the unpacked data, and inverse subband sam- 53 
pling step 48, for reproducing and outputting actual audio 
data from multi-frequency band dau, arc carried out. 

Also, as shown in FIG. 6. the digital video data encoding 
step includes frame restructuring steps 50 and 51 of D/A 
converted video data, motion estimation step 52 of detecting 60 
motion components from the restructured data, and trans- 
forming and coding step 53 of the motion estimated data into 
specified frequency region data. 

If a digital video daU is input, the data is divided into 
several screens, and the frame is restructured by specifying 65 
the output sequence in steps 50. 51. and motion estimation 
step 52 is performed by detecting modon compoQcats by 
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comparing the pr""' preceding screens, time domain 
datais trLsfoimed into frequency domain data foUowing 
the detected modoa components and coding is earned out to 
reduce the amount of dara in step 53. and the confessed 

3 video data is output 

In addition, as shown in HG. 7, the digital video data 
decoding step includes invenc traasfomung and decoding 
steps 54 and SS of the accessed compressed video data 
stored in the separable storage unit into time domain daia^ 

10 and frame storage and restructuring step 56 of the decoded 
data. 

When compressed video data is input in step 54. fre- 
quency domain data is inverse transformed and decoded into 
time domain daU by reversing the coding process in step So. 
and a frame is stored and restructured using detected motion 

components and reproduced video data is output in step 56. 

Therefoce. an embodiment of the present invention as 
described and operated in the manner above has the advan- 
tages that a separable memory makes a deck unnecessary 
20 and aUows small, lightweight constructions, long pUyuig 
time results from using a compression algorithm, reiri/wntc 
is not only possible, but is also robust to noise, dala desired 
by the user is easQy accessible, and adaputioo as a substitute 
far magnetic or disk media is also possible. 
In addition, while a prefencd embodiment of this inven- 

• tion has been illustnted and described hereinabove, many 
possible modifications and variations thereof will become 
^ent to those persons skilled in die art without <i<J^= 
from the scope and spirit of this invention, as defined m the 
appcodcd claims. 
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